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Abstract
Background: Tableware size may influence how much food and non-alcoholic drink is consumed. Preliminary
evidence of the impact of glass size on purchasing of alcoholic drinks shows an increase in wine sales of almost
10% when the same portion of wine is served in a larger glass. The primary aim of the current study is to test if
micro-drinking behaviours act as a mechanism that could underlie this effect, through an increase in drinking rate,
sip duration and/or number of sips from a larger glass.
Methods: In a between-subjects experimental design, 166 young women were randomised to drink a 175 ml portion of
wine from either a smaller (250 ml) or larger (370 ml) wine glass. Primary outcomes were three micro-drinking behaviours,
assessed observationally using video recordings: drinking rate, sip number and sip duration. Other possible mechanisms
examined were satisfaction with the perceived amount of wine served and pleasure of the drinking experience, assessed
using self-report measures.
Results: Wine drunk from the larger, compared with the smaller glass, was consumed more slowly and with shorter sip
duration, counter to the hypothesised direction of effect. No differences were observed in any of the other
outcome measures.
Conclusions: These findings provide no support for the hypothesised mechanisms by which serving wine in larger
wine glasses increases consumption. While micro-drinking behaviours may still prove to be a mechanism explaining
consumption from different glass sizes, cross-validation of these results in a more naturalistic setting is needed.
Keywords: Alcohol, Glass size, Tableware size, Drinking behaviour
Background
Excessive alcohol consumption is estimated to be the fifth
leading cause of death and disability [1]. Price, availability,
and marketing are key to effective alcohol control policies
[2]. Identifying further ways to reduce consumption could
usefully contribute to improving population health.
A recent Cochrane review has shown that the size of
tableware influences consumption of food and non-
alcoholic beverages, with larger sizes leading to greater
consumption [3]. However, no studies were found that
examined the influence of tableware on consumption of
alcoholic beverages. In an initial field study, we found
that serving wine in larger glasses, compared to smaller
glasses, increased sales by almost 10% [4]. The current
study examines micro-drinking behaviours as a potential
mechanism for this effect. Other possible mechanisms,
including satisfaction with the quantity of the wine
served as well as the pleasure of drinking from larger
wine glasses, are also examined.
Micro-drinking behaviours
The mechanisms underlying increased alcohol consumption
have rarely been studied. Most evidence for mechanisms
underpinning consumption behaviour comes from litera-
ture on food, and to a lesser extent, non-alcoholic beverage
consumption. Eating rate, bite size, chewing rate, number of
sips and sip size have shown to be mechanisms which
contribute to the volume of food and non-alcoholic bever-
age intake [5–11]. To our knowledge, just one study has
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experimentally compared micro-drinking behaviours (drink-
ing rate, number of sips, and sip duration) for alcoholic
beverages served in different glasses. In this study, students
were randomised to be served beer in straight or curved
glasses. Those who drank from a curved beer glass had a
faster drinking rate and took longer and more frequent sips.
The authors hypothesised that this was due to drinkers
titrating their consumption rate based on the perceived
amount of drink in their glass, which was misjudged to a
greater extent when served in a curved glass [12].
Wine served in larger glasses is likely to be perceived
as less in quantity than a similar amount served in a
smaller glass [13]. Such differences in perception may
increase consumption of wine served in larger glasses in
several different ways. Glasses perceived to contain a
lesser amount of an alcoholic beverage due to their
shape, may be drunk more rapidly [12]. However,
whether glasses perceived to contain a lesser amount of
beverage due to their size [12] are also drunk more rap-
idly has not yet been examined. The primary hypothesis
to be tested in the current study is that the same amount
of wine is drunk more quickly when served in a larger,
compared to a smaller, glass. Related mechanisms found
to influence greater consumption of liquids are number
of sips [10], and sip size and duration [9, 11, 12]. Thus,
micro-drinking behaviours that contribute to rate of
consumption, including number of sips and sip duration,
may also impact on the amount of wine consumed when
served in different glass sizes.
Other possible mechanisms
Other mechanisms may mediate micro-drinking behav-
iours or independently affect consumption of alcohol
when served in different sized glasses. These include,
first, satisfaction with the quantity of the wine served,
and second, the pleasure associated with the drinking
experience.
Satisfaction with the quantity of the wine may operate
through the “unit bias heuristic” [14]. The unit bias
heuristic postulates that people consume in “units” (e.g.,
one plate or one glass), perceiving it as an appropriate
amount to consume if it is above a certain “minimum”
amount. Since the same volume of wine in a larger glass
is hypothesised to be judged as less than when presented
in a smaller glass [13], this may result in it being
perceived as less than an appropriate “unit”, leading to
increased consumption in order to reach a perceived
unit threshold. Dissatisfaction with the perceived portion
size in a larger glass may therefore increase consumption
in order to compensate for this.
The glasses that are used can influence the pleasure of
drinking alcohol [15]. This may increase the amount that
is consumed on any one drinking occasion. First, people
express a preference for drinking from more elongated
containers, with higher containers being perceived as
more elongated [16]. Since a larger glass is higher and
therefore more elongated, this may enhance drinking
pleasure from a larger, in comparison to a smaller, glass.
Second, research on food suggests that small portions
are more enjoyable [17, 18]. Given that a larger wine
glass leads to a perceived smaller portion [13], drinking
from a larger wine glass may increase pleasure and in
turn consumption.
The present study
Preliminary evidence from a field study suggests that
wine sales may be greater when wine is served in a
larger glass [4]. The current laboratory-based study
examines several possible mechanisms for this effect.
The primary hypothesised mechanism is that micro-
drinking behaviours change when consuming a fixed
portion of wine in larger compared with smaller glass
sizes. Specifically, we hypothesise the following:
1. The same portion of wine served in a larger
compared with a smaller glass is consumed more
rapidly (Hypothesis 1). We will also explore whether
any difference in speed of consumption could be a
result of i) a greater number of sips and ii) longer
sip duration.
2. Serving a fixed portion of wine in a larger compared
with a smaller glass lowers satisfaction with the
amount (Hypothesis 2).
3. Wine served in a larger glass leads to a more
pleasurable drinking experience (Hypothesis 3).
Since the research underpinning Hypotheses 2 and 3 is
scant and indirect, the current study should be considered
exploratory. By examining relatively broad mechanisms in
this study, we may highlight those dimensions where
further exploration could be most beneficial. For instance,
if larger glasses lead to greater pleasure when drinking,
this could be the result of glass size altering the smell or
taste of the wine. Similarly, larger glass sizes may differen-
tially impact the physical ability to take a larger sip. If so,
this is likely to be reflected in micro-drinking behaviour
variables such as drinking rate or sip duration.
Finally, we will examine whether micro-drinking be-
haviours, as well as satisfaction with the amount and the
pleasure of the drinking experience, are associated with
the desire to drink more. Desire to drink more will serve
as a proxy for assessing further consumption. Perceived
intoxication will serve as a proxy for the perceived
amount of wine consumed from a larger and a smaller
glass. For instance, if participants who drink from a
smaller glass perceive that it contains a greater amount
of wine than those who drink from a larger glass, they
might also perceive having a greater level of intoxication.
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Methods
Design
The study used a between-subjects design, with partici-
pants randomised to one of two groups to receive 175
ml of wine served in one of two wine glass sizes: (a)
smaller (250 ml), (b) larger (370 ml).
Participants
Participants comprised of 166 female students (age M =
22.93; SD = 3.52, range 18–42) who drank red wine, were
at least 18 years of age, were not currently pregnant or
taking any medication that interacts with alcohol, and
who had not consumed alcohol in the 12 h prior to the
study. The study included only women to minimise
gender differences in average sip duration [10]. The
study was powered to test the first hypothesis assessing
drinking rate, based on effect sizes from a previous study
[5]. Power analysis indicated that 160 participants were
needed to detect a medium sized effect (d = 0.5) in a
two-tailed test with α = 0.05 and power of 0.85.
Materials and measures
Wine glasses
The larger wine glass was 370 ml in volume and the
smaller wine glass was 250 ml in volume. The wine
glasses were Royal Leerdam Fortius glasses differing
only in their capacity. They were the same as those
used in a previous field study documenting higher
sales when wine was served in the larger of the two
glasses, compared to a 300 ml glass of the same
design [4]. The glasses used in the study are shown
in Fig. 1.
Measures
Micro-drinking behaviours The experimental sessions
were recorded using a Raspberry-Pi camera module. The
video recordings were coded using a custom-written
program in Python (v.2.7), with a researcher pressing a
button when the wine touched participants’ lips – indi-
cating sip initiation, and pressing the button again when
the wine left participants’ lips – indicating sip end. A
second coder, blind to the study hypotheses, independ-
ently coded 20% of the videos selected at random to
assess coding reliability (presented in the Results
section). Variables derived from the video recordings in-
cluded total time taken to consume the wine, number of
sips, and average sip duration.
Satisfaction with perceived amount of wine This was
assessed in two parts: firstly, by exploring perceptions
of the amount of wine served, and secondly, examin-
ing participants’ satisfaction with the perceived
amount of wine.
Perceived amount of wine Two questions, rated on a
seven-point rating scale ranging from 1 (Much less) to 7
(Much more) asked: “How does the amount of wine in
the glass you just drank compare to a typical glass of
wine you would drink at home?” and “How does the
amount of wine in the glass you just drank compare to a
typical glass of wine you would drink at a pub or
restaurant?”. The baseline of the typical wine portions
participants consumed was established by the following
question: “What size would your typical glass in a pub
or restaurant be?”. Participants could answer by indicat-
ing small (=1), medium (=2), or large (=3).
Satisfaction with perceived amount of wine Five attri-
butes of the given amount of wine (Plentiful, Generous,
Inadequate, Unsatisfactory, Disappointing) were each
rated using seven-point scales, ranging from 1 (Strongly
agree) to 7 (Strongly disagree). The latter three attributes
were reverse-coded prior to the analysis. A composite
score (‘Satisfaction’) combining these attributes was
formed (Cronbach’s α = 0.71).
Pleasure The pleasure of the drinking experience was
assessed by rating the experience of drinking the wine
on five attributes using seven-point rating scales: Pleas-
urable, Enjoyable, Disagreeable, Unpleasant, Distasteful.
The latter three dimensions were reverse-coded prior to
the analysis. A composite score was developed to reflect
this variable (Cronbach’s α = 0.95).
Desire to drink more Desire to drink more was assessed
by indicating agreement on a seven point scale ranging
Fig. 1 Large 370 ml (left) and smaller 250 ml (right) wine glasses
filled with 175 ml of wine
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from 1 (Strongly agree) to 7 (Strongly disagree) for the
following statements: “I wish I had another glass of wine
right now”, “I don’t want any more wine right now”, “If I
were offered another glass of wine right now, I would
drink it”, “If I were in a pub or bar, I would buy another
glass of wine right now”, “ If I had the chance, I would
not have any more wine right now”. Appropriate items
were reverse-coded prior to the analysis. Scale reliability
assessed by Cronbach’s α was 0.78.
Perceived intoxication Perceived intoxication was
assessed with a single item: “I feel drunk at the mo-
ment”. Participants responded by indicating agreement
with the statement on a scale ranging from 1 (Strongly
agree) to 7 (Strongly disagree).
Alcohol use The Alcohol Use Disorders Identification
Test (AUDIT [19]), a 10-item measure, was used to
assess the quantity and frequency of alcohol use and
harmful drinking behaviour. Scores of 0–7 are consid-
ered low-risk, scores of 8–14 are considered hazardous
and scores of 15 or over are considered harmful.
Subjective craving The Alcohol Urge Questionnaire
(AUQ [20]), an 8-item measure, was used to assess
current craving for alcohol. The AUQ scores were used
as a baseline measure, to ensure that any differences in
the outcome measures were not due to urges to
consume alcohol.
Filler task The nature of the study was disguised by ad-
ministering a computerised version of the Trail Making
Test as a filler task [21]. The Trail Making Test assesses
cognitive processing, visual attention and executive func-
tioning [22–24]. It consists of connecting 25 circles
distributed over a computer screen according to set rules
(sequentially connecting numbers or alternating between
letters and numbers). The dependent variable is the total
time required to complete the task. There were two
practice trials and two search trials. The results of the
filler task were not analysed.
Procedure
Participants were recruited from the University of
Cambridge and from Anglia Ruskin University via mail-
ing lists, poster advertisements and word-of-mouth.
They received £10 payment for participation. Partici-
pants completed the sessions individually in a quiet
laboratory between 12:00 and 21:00 h during weekdays. To
avoid participants’ consumption being influenced by aware-
ness of the study hypotheses, the study was presented to
them as investigating the effects of limited amounts of
alcohol on cognitive performance. After giving consent,
eligibility to participate in the study was confirmed by a
breathalyser check, to ensure that participants had refrained
from consuming alcohol in the preceding 12 h. Participants
then completed the AUDIT and AUQ measures. Partici-
pants were randomised to either the smaller (250 ml) or
larger (370 ml) wine glass condition using a computer gen-
erated randomisation schedule with the constraint of hav-
ing an equal number of participants per group. A portion
of 175 ml Cuvée des Vignons Beaujolais red wine (12% al-
cohol by volume) was measured out by filling a 175 ml
pub thimble to the brim, and then poured into the wine
glass allocated by randomisation, immediately prior to
each experimental session. Wine bottles were secured
with a vacuum-pump to minimise oxidation of the wine
between experimental sessions. When participants had
completed the baseline measures, the experimenter
switched on the hidden camera from a remote laptop, and
returned to the lab with a glass of red wine. Participants
were told to drink the wine at their own pace while watch-
ing a nature documentary (“The Story of Earth” National
Geographic 2011). The experimenter then left the room
and returned when the participants had indicated by ring-
ing a bell that they had finished their glass of wine. If par-
ticipants did not finish drinking the wine after 30 min, the
experimenter returned to ask if everything was alright. If
participants were still drinking, the experimenter left and
returned to end the session either when the participant in-
dicated that they had the wine finished or after an add-
itional 15 min, whichever was sooner. After the drinking
session, participants were given the questionnaires to
complete, followed by the filler task. Finally, participants
were asked what they thought the aim of the study was.
Participants were blind to the study aims and were fully
debriefed about the purpose of the study via email at the
end of the study, i.e., when the last participant had com-
pleted the study.
Data analysis
Preliminary analyses included examining differences be-
tween groups between-group mean differences for
effects of glass size on outcome variables using non-
parametric bootstraps in R: (i) Total drinking time (ii)
Satisfaction, and (iii) Pleasure, and (iv) Desire to drink
more, as well as other aspects of drinking behaviour that
may contribute to drinking time, i.e.: a. number of sips
and b. sip duration. We also tested between-group mean
differences for effects of glass size on perceived intoxica-
tion as a proxy for how much people believe they had
consumed. Regression analyses were conducted to test
for “proof of concept”; namely that desire to drink more
is predicted by the measures listed in (i) to (iii) above.
Sensitivity analyses were conducted by removing any
participants who had not drunk all the wine they had
been served or who indicated they were aware of the
study aims.
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Results
Participant characteristics
Descriptive statistics including age, AUQ and AUDIT
scores per randomised group are presented in Table 1.
There were no differences between groups in age and
baseline drinking variables, as assessed by non-
parametric bootstrap (25000 replications, α = 0.05 per
test), indicating effective randomisation.
Primary outcomes
Descriptive statistics regarding the primary variables
are presented in Table 1 and their inter-correlations
in Table 2.
Hypothesis 1
Micro-drinking behaviours were analysed by means of
non-parametric bootstrap analysis (25000 replications,
α = 0.05 for each test; see Table 1). There were signifi-
cant differences between the larger vs. smaller glass
groups in means for total time taken, p < .05, with
participants drinking more slowly when wine was
served in a larger glass.
Differences between the large and small glass groups
also emerged in average sip duration, ps < .05, with
participants taking shorter sips when wine was served in
a larger glass. There were no differences with regards to
number of sips between the two groups, p > .05. Overall,
the results did not support the hypothesis that wine is
drunk faster when served in a larger glass.
Hypothesis 2
The percentage of participants randomised to the larger
glass condition that would typically order a small,
medium, or large portion of wine was 30.1%, 53.0%, and
16.19%, respectively. Similarly, the percentage of par-
ticipants randomised to the smaller glass condition
that typically take a small, medium or large portion
of wine was 27.7%, 55.4%, and 16.9%, respectively.
The patterns of participants’ typical wine portion sizes
in a pub or restaurant did not differ between groups,
χ2(2) = .128, p > .05.
Differences in satisfaction with the perceived amount
were not significant when analysed by non-parametric
bootstrap (25000 replications, α = 0.05 for each test),
p < .05. There were also no differences between the
two groups with regards to perceptions of the amount of
wine served as assessed by non-parametric bootstrap
(25000 replications, α = 0.05 for each test), both ps < .05.
These results provide no support for Hypothesis 2.
Hypothesis 3
Non-parametric bootstrap (25000 replications, α = 0.05
for each test), showed no differences in pleasure, pro-
viding no support for the hypothesis that drinking
from a larger glass elicits a more pleasurable drinking
experience.
Secondary outcomes
Classic and robust multivariate regression estimates
(presented in Table 3) were used to analyse the effects of
total drinking time, pleasure, and satisfaction on the
desire to drink further. Speed of consumption and pleas-
ure predicted the desire to drink further in the hypothe-
sised direction: the faster the drinking and the more
pleasurable the drinking experience, the higher the
desire to drink further. There was no statistically signifi-
cant effect of satisfaction with the amount served on the
desire to drink further.
Table 1 Descriptive statistics of baseline, drinking, and questionnaire variables as a function of glass size
Larger glass Smaller glass p
M SD M SD
Age 23.33 3.88 22.53 3.09 .135
AUQ 18.15 6.28 16.53 5.20 .067
AUDIT 7.30 3.92 6.87 4.03 .496
Number of sips 21.02 8.38 23.57 13.23 .261
Mean sip duration (seconds) 1.46 .48 1.66 .80 .045*
Total time (seconds) 1158.42 517.19 983.91 489.34 .024*
Amount compared to home 4.43 1.05 4.37 1.89 .745
Amount compared to pub/restaurant 1.87 .68 1.89 .66 .817
Satisfaction 28.92 3.98 29.05 4.97 .915
Pleasure 25.84 6.69 27.08 5.99 .207
Desire to drink more 15.63 7.24 15.53 7.14 .926
Perception of intoxication 2.94 1.45 2.91 1.48 .935
*p < .05, ** p < .01, *** p < .001
Asterisks indicate significant differences (non-parametric bootstrap, 25000 replications, α = 0.05 for each test)
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Reliability check
The ratings of the two independent raters were posi-
tively correlated - single measures intra-class correlation
for total time was (32) = .99, p < .001, and (32) = .99, p
< .001, (32) = .93, p < .001, for number of sips and sip
duration, respectively. This indicated a high level of
inter-rater reliability.
Sensitivity checks
Three participants did not finish their wine. The quan-
tities remaining were small and consisted of 3 ml, 6 ml,
and 20 ml, respectively. We considered the total time
measures of participants with left-over wine as right-
censored and compared parameters of gamma regression
parameter estimates (models not reported here) and
obtained similar results. An additional sensitivity check
for participants who correctly guessed the aims of the
study (N = 12) was conducted and similar results were
obtained. Finally, comparison of the between-group
location parameters of the distribution of the outcomes
of interest by means of Wilcoxon’s tests lead to the same
conclusions.
Discussion
This study examined micro-drinking behaviours (drink-
ing rate, number of sips, and sip duration) as a postu-
lated mechanism for increased consumption of wine
when served in a larger glass [14]. Other possible mech-
anisms, including satisfaction with perceived amount
and the pleasure of the drinking experience, were also
examined. The results of this study provided no support
for any of the hypothesised mechanisms as factors
underlying the effects of glass size on consumption, with
the only difference in drinking rate being in the opposite
Table 2 Inter-correlations between baseline, micro-drinking behaviour, and questionnaire variables
1 2 3 4 5 6 7 8 9 10 11 12 13
1.Glass Size -
2. Avg sip duration .19 -
3. No. of sips .11 -.19* -
4. Total time -.21 - .23** .35*** -
5. Age -.14 -.01 -.03 .09 -
6. AUQ -.18 -.02 -.01 .03 .06 -
7. AUDIT -.07 -.07 -.06 0 -.34*** .3*** -
8. Pleasure .12 -.08 0 .07 .02 .25*** .20** -
9. Desire -.01 -.05 -.08 -.10 -.08 .44*** .49*** .47*** -
10.
Satisfaction .01 -.05 -.01 .09 .28*** -.09 -.19* .19* -.18* -
11.
Intoxication -.01 -.06 .02 .23** .15* -.01 -.09 -.18* -.31*** .21** -
12.Amount at home -.03 .01 .10 .10 .16* -.04 -.24** -.24** -.35*** .20* .27*** -
13.Amount in bar .02 .05 -.06 -.10 -.13 .20* .50*** .19* .45*** -.21** -.23** -.50*** -
14. Size in a bar .09 -.11 .02 .17* .29*** -.13 -.29*** - .11 -.39*** .65*** .30*** .37*** -.36***
*p < .05, ** p < .01, *** p < .001
Table 3 Classic and robust multivariate regression parameter estimates when analysing the effect of total drinking time, pleasure
and satisfaction on the desire to drink more
Classic regression Robust regression
Estimate Std. Error t p Estimate Std. Error t p
Intercept 15.58 .48 38.03 <.001*** 15.51 .43 36.38 <.001***
Total time −1.05 .41 −2.55 <.05* −1.21 .38 −3.23 <.001***
Pleasure 2.60 .45 5.83 <.001*** 2.79 .45 6.21 <.001***
Satisfaction -.79 .43 −1.82 .071 -.83 .49 −1.68 .095
Age .19 .44 .44 .663 .05 .43 .11 .911
AUQ 2.16 .45 4.84 <.001*** 2.31 .47 4.93 <.001***
AUDIT 2.07 .46 4.50 <.001*** 1.93 .56 3.46 <.001***
*p < .05, ** p < .01, *** p < .001
Zupan et al. BMC Psychology  (2017) 5:17 Page 6 of 8
direction to that predicted. Drinking rate and pleasure of
drinking experience were associated with overall desire
to drink further, compatible with two of the three study
hypotheses, suggesting that these may prove to be mech-
anisms influencing increased wine consumption. How-
ever, this was not demonstrated between glass size
conditions in the current study setting.
There are two sets of possible explanations for the
absence of any support for the study hypotheses con-
cerning the mechanisms by which larger glasses increase
consumption in a bar. The first set concerns the
ecological validity of the laboratory setting for under-
standing an effect observed in a bar. Consumption of
alcohol is influenced by context, with several studies
showing that the amount of alcohol consumed in lab
settings is generally lower than that consumed in a bar
[25–28]. Certain factors, however, have consistently been
found to affect drinking behaviour and consumption in
both laboratory and field settings, such as paying for
drinks, presence of heavy drinking peers, and instruc-
tions regarding alcohol content over actual alcohol con-
tent [25, 26, 29]. The social environment appears to be
of particular importance. Consumption is higher in the
presence of heavy drinking peers [29, 30], and social
drinkers tend to imitate the number and sip sizes of
their drinking partners [31, 32], suggesting that a social
environment moderates increased consumption. In the
absence of this environment, as in the current study
where participants were drinking alone, consumption
behaviour may be altered.
A second set of possible explanations for the study’s
null findings is that the investigated mechanisms do not
relate to alcohol consumption. However, this is incon-
sistent with our finding that overall drinking rate and
pleasure of drinking experience predict the desire to
drink further. This supports the ‘proof of concept’
hypothesis and suggests that the measures used in this
study can be useful for investigating alcohol consump-
tion behaviour in future research.
Strengths and limitations
This study is, to our knowledge, the first to investigate
the influence of micro-drinking behaviours on wine
consumption. While much research has focused on food
and portion size, this study investigates the relatively
neglected area of alcohol consumption behaviour and
the environmental cues such as glass design that can
influence it. The use of experimental methods pro-
vides the first objective exploration of factors that
could be driving increased alcohol consumption from
larger glasses.
The limitations of the study include the lack of a
consumption-based outcome. While desire to drink more
provides a proxy for consumption, a true consumption
variable would offer stronger evidence of the mechanisms
examined in the current study. A further limitation is that
although the laboratory setting allowed for a high degree
of control, it may not reflect drinking behaviour in more
natural settings, as discussed above. Finally, the study
sample differs between the current study and the field
study in which the glass size effect was observed [4]. We
examined this effect with female university students to
reduce gender-related heterogeneity of sip duration. Those
drinking in the field study bar would have included men
and a wider age range; demographic characteristics that
may be associated with drinking behaviours different to
those observed in young women in the current study.
Implications for future research
The current study provides a first step towards
understanding the mechanisms by which glass size
impacts on alcohol consumption. Future studies will
need to ascertain the role of contextual factors that
may interact with environmental cues which contrib-
ute to alcohol consumption. This can be accom-
plished by either conducting a field experiment in a
bar setting or an experiment in a laboratory setting
with added contextual richness (e.g., a bar lab) to
determine the external validity of the present results.
Together, this could be used to optimise glass design
to reduce alcohol consumption at a large scale.
Conclusions
Examining how a fixed volume wine is consumed from
different sized wine glasses in a laboratory setting pro-
vided no evidence to support the three study hypotheses.
Cross-validation of the present results in a field setting
or a bar lab is needed, to exclude the explanations that
the present results are an artefact of a laboratory context
or inherent to the demographic characteristics of the
study sample. Thus, micro-drinking behaviours may still
be a promising candidate for a mechanism that can
explain consumption from different sized wine glasses, if
explored in a naturalistic and ecologically valid setting.
Elucidating the mechanisms that underlie modifiable
environmental cues remains an important goal for devel-
oping interventions that have the potential to inform
policies that aim to reduce alcohol consumption at
population level.
Acknowledgements
We thank Naresh Subramaniam for technical support and Alexandra Evans
for her help with data collection.
Funding
This report is independent research commissioned and funded by the
Department of Health Policy Research Programme (Policy Research Unit in
Behaviour and Health (PR-UN-0409-10109)). The views expressed in this
publication are those of the authors and not necessarily those of the
Department of Health.
Zupan et al. BMC Psychology  (2017) 5:17 Page 7 of 8
Availability of data and materials
All data are available upon request from the first author. The video materials
are not available publicly due to the protection of the participants’ identity.
Authors’ contributions
RP, ZZ, GJH and TMM designed the study. ZZ co-ordinated the study and col-
lected the data. DLC analysed the data. ZZ drafted the manuscript. All
authors contributed to writing of the manuscript. All authors read and ap-
proved the final manuscript.
Competing interests
The authors declare they have no competing interests.
Consent for publication
Not applicable. The manuscript does not report any individual person’s data.
Ethics approval and consent to participate
Ethical approval was granted by the University of Cambridge Psychology
Research Ethics committee (reference: Pre.2015.130). Consent to participate
was obtained from participants before starting the study.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Received: 9 December 2016 Accepted: 13 April 2017
References
1. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, AlMazroa
MA, Amann M, Anderson HR, Andrews KG, et al. A comparative risk
assessment of burden of disease and injury attributable to 67 risk factors
and risk factor clusters in 21 regions, 1990-2010: A systematic analysis for
the Global Burden of Disease Study 2010. Lancet. 2012;380(9859):2224–60.
2. World Health Organization. Global status report on alcohol and health 2014.
Geneva: World Health Organization; 2014.
3. Hollands GJ, Shemilt I, Marteau TM, Jebb SA, Lewis HB, Wei Y, Higgins J,
Ogilvie D. Portion, package or tableware size for changing selection and
consumption of food, alcohol and tobacco. Cochrane Libr. 2015;9,
CD011045.
4. Pechey R, Couturier D-L, Hollands GJ, Mantzari E, Munafò MR, Marteau TM.
Does wine glass size influence sales for on-site consumption? A multiple
treatment reversal design. BMC Public Health. 2016;16(1):1–6.
5. Robinson E, Almiron-Roig E, Rutters F, de Graaf C, Forde CG, Smith CT,
Nolan SJ, Jebb SA. A systematic review and meta-analysis examining the
effect of eating rate on energy intake and hunger. Am J Clin Nutr.
2014;100(1):123–51.
6. Burger KS, Fisher JO, Johnson SL. Mechanisms Behind the Portion Size
Effect: Visibility and Bite Size. Obesity. 2011;19(3):546–51.
7. Hill SW, McCutcheon NB. Contributions of obesity, gender, hunger, food
preference, and body size to bite size, bite speed, and rate of eating.
Appetite. 1984;5(2):73–83.
8. Li J, Zhang N, Hu L, Li Z, Li R, Li C, Wang S. Improvement in chewing
activity reduces energy intake in one meal and modulates plasma gut
hormone concentrations in obese and lean young Chinese men. Am J Clin
Nutr. 2011;94(3):709–16.
9. Bolhuis DP, Lakemond CM, de Wijk RA, Luning PA, de Graaf C. Consumption
with large sip sizes increases food intake and leads to underestimation of
the amount consumed. PloS One. 2013;8(1), e53288.
10. Bolhuis DP, Lakemond CM, de Wijk RA, Luning PA, de Graaf C. Both a
higher number of sips and a longer oral transit time reduce ad libitum
intake. Food Qual Prefer. 2014;32:234–40.
11. Weijzen PL, Smeets PA, de Graaf C. Sip size of orangeade: effects on intake
and sensory-specific satiation. Br J Nutr. 2009;102(07):1091–7.
12. Attwood AS, Scott-Samuel NE, Stothart G, Munafò MR. Glass shape influences
consumption rate for alcoholic beverages. PloS One. 2012;7(8), e43007.
13. Pechey R, Attwood AS, Couturier D-L, Munafò MR, Scott-Samuel NE, Woods
A, Marteau TM. Does Glass Size and Shape Influence Judgements of the
Volume of Wine? PloS One. 2015;10(12), e0144536.
14. Geier AB, Rozin P, Doros G. Unit bias a new heuristic that helps explain the
effect of portion size on food intake. Psychol Sci. 2006;17(6):521–5.
15. Stead M, Angus K, Macdonald L, Bauld L. Looking into the glass: Glassware
as an alcohol marketing tool, and the implications for policy. Alcohol
Alcohol. 2014;49(3):317–20.
16. Raghubir P, Krishna A. Vital dimensions in volume perception: Can the eye
fool the stomach? J Mark Res. 1999;36(3):313-26.
17. Cornil Y, Chandon P. Pleasure as an ally of healthy eating? Contrasting
visceral and Epicurean eating pleasure and their association with portion
size preferences and wellbeing. Appetite. 2016;104:52–9.
18. Garbinsky EN, Morewedge CK, Shiv B. Interference of the end why recency
bias in memory determines when a food is consumed again. Psychol Sci.
2014;25(7):1466–74.
19. Allen JP, Litten RZ, Fertig JB, Babor T. A review of research on the Alcohol
Use Disorders Identification Test (AUDIT). Alcohol Clin Exp Res. 1997;21(4):
613–9.
20. Bohn MJ, Krahn DD, Staehler BA. Development and initial validation of a
measure of drinking urges in abstinent alcoholics. Alcohol Clin Exp Res.
1995;19(3):600–6.
21. Reitan RM. The relation of the trail making test to organic brain damage.
J Consult Psychol. 1955;19(5):393.
22. Lezak M, Howieson D, Loring D. Neuropsychological assessment. New York:
Oxford University Press; 2004.
23. Salthouse TA, Fristoe NM. Process analysis of adult age effects on a
computer-administered Trail Making Test. Neuropsychology. 1995;9(4):518.
24. Strauss E, Sherman EM, Spreen O. A compendium of neuropsychological tests:
Administration, norms, and commentary. New York: Oxford University Press;
2006.
25. Strickler DP, Dobbs SD, Maxwell WA. The influence of setting on drinking
behaviors: The laboratory vs the barroom. Addict Behav. 1979;4(4):339–44.
26. Wigmore SW, Hinson RE. The influence of setting on consumption in the
balanced placebo design. Br J Addict. 1991;86(2):205–15.
27. Lau-Barraco C, Dunn ME. Environmental context effects on alcohol
cognitions and immediate alcohol consumption. Addict Res Theory.
2009;17(3):306–14.
28. Moss AC, Albery IP, Dyer KR, Frings D, Humphreys K, Inkelaar T, Harding E,
Speller A. The effects of responsible drinking messages on attentional
allocation and drinking behaviour. Addict Behav. 2015;44:94–101.
29. Larsen H, Overbeek G, Granic I, Engels RCME. The Strong Effect of Other
People's Drinking: Two Experimental Observational Studies in a Real Bar. Am
J Addict. 2012;21(2):168–75.
30. Liang W, Chikritzhs T. Weekly and daily cycle of alcohol use among the U.S.
general population. Injury. 2015;46(5):898–901.
31. Quigley BM, Collins RL. The modeling of alcohol consumption: a meta-
analytic review. J Stud Alcohol. 1999;60(1):90–8.
32. Collins RL, Parks GA, Marlatt GA. Social determinants of alcohol
consumption: the effects of social interaction and model status on the
self-administration of alcohol. J Consult Clin Psychol. 1985;53(2):189.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Zupan et al. BMC Psychology  (2017) 5:17 Page 8 of 8
